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Mstmt Pfthe Claims: 

1 . (Original) A heater apparatus for heating fluid, the heater 
apparatus comprising; 

a low porosity, thermally conductive mass; 

heating means, thermally coupled to the thermally conductive mass, for 
imparting heat to the thermally conductive mass; and 

a fluid flow path formed in the mass between an inlet and an outlet, the 
fluid flow path coupled in heat transfer relation to the heating means so that fluid in 
the fluid flow path absorbs heat from the thermally conductive mass, the fluid flow 
path open to the exterior of the thermally conductive mass. 

2. (Original) The heater apparatus of claim 1 further comprising: 
control means, connected to the heating means, for activating the 

heating means. 

3 . (Original) The heater apparatus of claim 1 wherein: 

the thermally conductive mass is cast from a material in a semi-solid 



state. 



4. (Original) The heater apparatus of claim 1 wherein: 
the thermally conductive mass is formed of molded ceramic. 

5. (Original) The heater apparatus of claim 1 wherein: 

the thermally conductive mass is formed of an extruded material. 

6. (Currently Amended) The heater apparatus of claim + 5 



wherein: 



the extruded th e r m al ly conductive mass is formed of one of a ceramic 
material, aluminum and poltruded carbon. 

7. (Original) The heater apparatus of claim 5 wherein: 
the fluid flow path is defined by a plurality of throughbores extending 
through first and second ends; 
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the heater means mounted in the thermally conductive mass 
concentrically within and surrounding by the plurality of throughbores; and 

means for coupling a fluid inlet to one end of each of a plurality of 
throughbores ahd a fluid outlet to each of the other ends of the plurality of 
throughbores to define the fluid flow path as at least one parallel flow path between 
the inlet and the outlet through the plurality of throughbores. 

8. (Currently Amended) The A heater apparatus of claim 7 
wherein the pluraliLy -o f t hr o ughb o res each has a h e lical path between opp o sed first 
and secon d-end s for heating fluid, the heater apparatus comprising: 

a thermally conductive mass, the thermally conductive ma ss, formed of 
an extruded, low porosity material; 

heating means, thermally coupled to the thermally condu ctive mass, fqr 
imparting heal to the thermally conductive mass: 

a. fluid flow path formed in the mass between an inlet and an outlet the 
fluid flow path coupled in heat transfer relation to the heating; m^an* <n that fluid in 
the fluid flow path absorbs heat from the thermally conductive mass, the fluid flow 
path open to the exterior of the thermally conductive mass, the fluid flow path defined 
by a plurality of throughbores extending through first and second ends, the^pluralitv of 
throughbores each having a helical path between opposed first and second ends; 

the heater -means mrnime d in the thermally conductive mass 
Pflpcentijcally within and surrounding by the plurality of throughbores; and 

means for coupling a fluid inlet to one end of each of a plurality of 
throughbores and a fluid outlet to each of the other ends of the plurality of 
throrqghbores to define the fluid flow path as at least one parallel flow path between 
the inlet and the outlet through the plurality of throughbores. 

9. (Currently Amended) The A heater apparatus of claim? 
wherein ihe i faermatty con d u cti ve mass is form e d o f a plurali t y o f lamina, each la mina 
car r ying an aper t ure defining a portion of the throughbores and an apertur e defining a 
p ositi o n of a bore f o r receiving the heat e r means th e r e thr o ugh for heating fluid, the 
heater apparatus comprising: 

a thermally conductive mass, the thermally conductive mass formed_of 
an extruded, low porosity material: 
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heating me *™ therma lly coupled t n the thermall y Conduc tive fflflflfl, for 

imparting heat to the thermally conductive mass: 

a fluid flow path for med in the mass between an inlet and an outlet, the 
fluid flow path coupled heat tran sfer relation to the heating means so that fluid in 
the fluid flow path absorbs heat from the thermally conductive mass, the fluid flow 
path open to the exterior of the thermally conductive mass, the fluid flow path 
defined hv a plurality of throughbores extending through first and second ends, itie ^ 
thermally conductive mass formed of a plurality of lamina, each lamina carrying an 
aperture de fi ninq ft p ortion of the throughbores and an aperture defining a position of 
a bore for receiving the heater means therethrough: 

the heater means mounted in the thermally conductive mass 
r^ftntri^TIv within fairmpnrfiny fry the plurality of throughbores: and 

means for coupling a fluid inlet to one end of each of a plurality of 
throughbores and a fluid outlet tp each & e Qtfaer CT d$ p f ths p luralit y Qf 
thrnfiiphh ores to define the fluid flow path as at least one parallel flow path between 
the inlet and the outlet through the plurality of throughbores. 

1 0. (Original) The heater apparatus of claim 9 further comprising; 
certain lamina rotatably offset from adjacent lamina by an offset 

distance to create a stepwise helical advance in the throughbore through the stack of 
lamina between the first and second ends of the stack. 

1 1. (Original) The heater apparatus of claim 7 wherein the 
throughbores define parallel flow paths through the thermally conductive mass. 

12. {Original) The heater apparatus of claim 7 wherein the heater 
means comprises: 

at least one heater element 

13 . (Original) The heater apparatus of claim 7 wherein the heater 
means comprises a plurality of heater elements. 
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14. (Original) The heater apparatus of claim 7 further comprising: 
a plurality of bores formed in the thermally conductive mass, 

concentrically within the througbbores, the bores adapted for receiving the heater 
means. 

15. (Currently Amended) The heater apparatus of claim 1 wherein 
the heater apparatus is nse used in a vehicle surface wash apparatus comprising: 

a fluid source for supplying wash fluid; 

a fluid discharge device fluidically coupled to the fluid source for 
discharging fluid pumped from the reservoir, 

the heater means disposed in fluid flow communication between the 
fluid source and the fluid discharge device; and 

a controller, coupled to the heater means, for supplying power to the 

heater. 

1 6. (Original) The heater apparatus of claim 1 wherein the fluid 
flow path comprises: 

a first flow path portion extending across one surface of the thermally 
conductive mass; and 

a second flow path portion extending across an opposed surface of the 
thermally conductive mass, the first and second flow path portions disposed in fluid 
flow communication. 

17. (Original) The heater apparatus of claim 16 wherein the first 
and second flow path portions are disposed in fluid flow communication substantially 
at the center of the thermally conductive mass. 

18. (Original) The heater apparatus of claim 1 wherein the heating 
means comprises: 

at least one heater element mounted in the mass. 

1 9. (Original) The heater apparatus of claim 1 wherein the heating 
means comprises: 

a plurality of heater elements mounted in the mass. 
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20. (Original) The heater apparatus of claim 1 wherein: 

the heating means is disposed in the thermally conductive mass and 
substantially encompassed by the fluid flow path. 

21. (Original) The heater apparatus of claim 1 farther comprising: 
a housing carrying the thermally conductive mass in an interior cavity. 

22. (Original) The heater apparatus of claim 21 further comprises: 
a closure fixed to the mass for dosing the fluid flow channels in the 

mass; and 

seal means, mounted over a portion of the fluid flow path in the 
thermally conductive mass to fluidicaUy seal the thermally conductive mass to the 
housing. 

23 . (Original) The heater apparatus of claim 2 1 wherein the fluid 
flow path comprises: 

a first flow path portion extending across one surface of the thermally 
conductive mass; and 

a second flow path portion extending across an opposed surface of the 
thermally conductive mass, the first and second flow path portions disposed in fluid 
flow communication. 

24. (Original) The heater apparatus of claim 23 wherein the first 
and second flow path portions are disposed in fluid flow communication substantially 
at the center of the thermally conductive mass. 

25. (Original) The heater apparatus of claim 21 wherein the heating 
means comprises: 

a plurality of heater elements mounted in the mass. 

26. (Original) The heater apparatus of claim 22 wherein the seal 
means comprises: 

an O-ring disposed between the peripheral portions of the closure and 
the thermally conductive mass. 
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27. (Original) A vehicle window wash apparatus comprises : 
a fluid source for supplying wash fluid; 

a fluid discharge device ftuidically coupled to the fluid source for . 
discharging fluid from the reservoir, 

a heater means disposed in fluid flow communication between the fluid * 
source and the fluid discharge device; 

a controller coupled to the heater means for supplying power to the 



the heater means including: 

a lew porosity thermally conductive mass having an inlet and 
an outlet; and 

a fluid flow path formed in the mass between the inlet and the outlet, 
the fluid flow path coupled in heat transfer relation to the heater means so that fluid in 
the fluid flow path absorbs heat from the thermally conductive mass, the fluid flow 
path open to the exterior of the thermally conductive mass. 

28. (Withdraw^) A method for manufacturing a fluid heater 
comprising the steps of 

providing a thermally conductive mass with a low porosity, the mass 
having at least one fluid flow channel extending therethrough, the fluid flow channel 
having first and second ends; 

mounting heater means in the thermally conductive mass, the heater 
means supplying heat, when activated, to the thermally conductive mass; and 

fluidically coupling a fluid inlet to one end of the fluid flow channel and 

a fluid 

outlet to the other end of the fluid flow channel to define a fluid flow 
path between the inlet and the outlet wherein fluid in the fluid flow path absorbs heat 
from the thermally conductive mass. 

29. (Withdrawn) The method of claim 28 wherein the step of 
providing the thermally conductive mass further comprises the step of: 

forming the thermally conductive mass of one of aluminum, ceramic 
and poltruded carbon. 
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30. (WMidrawn) The method of claim 28 wherein the step of 
providing the thermally conductive mass further comprises the step of; 

forming the thermally conductive mass by one of molding and casting. 

3 L (Withdrawn) The method of claim 28 wherein the step of 
providing the thermally conductive mass further comprises the step of: 

forming the thennally conductive mass of a material cast at a semi- 
solid material temperature. 

32. (Withdrawn) The method of claim 28 wherein the step of 
providing the thermally conductive mass further comprises the step of: 

extruding the thermally conductive mass from a low porosity material. 

33. (Withdrawn) The method of claim 32 wherein the step of 
providing the thermally conductive mass further comprises the step of: 

forming the thennally conductive mass of one of aluminum, ceramic 
and poltruded carbon. 

34. (Withdrawn) The method of claim 33 wherein the step of 
providing the thermally conductive mass further comprises the step of: 

extruding the thennally conductive mass as a one piece, monolithic 

body. 

35. (Withdrawn) The method of claim 34 further comprising the 

step of: 

forming the fluid flow channel as at least one throughbore extending 
between first and second ends in the body. 

36. (Withdrawn) The method of claim 35 fUrther comprising the 
step of: 

forming the at least one throughbore in a helical path between the first 
and second ends. 

37. (Withdrawn) The method of claim 33 wherein the step of 
providing the thermally conductive mass further comprises the step of: 
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forming the thermally conductive mass of a plurality of lamina, each 
lamina carrying an aperture defining a portion of the throughbore; and 

another aperture defining a portion of a bore for receiving a heater 



means. 



steps of: 



38. (Withdrawn) The method of claim 34 further comprising the 



providing the thermally conductive mass having a plurality of 
throughbores extending through first and second ends; 

mounting the heater means in the thermally conducive mass 
concentrically within and surrounded by the plurality of throughbores, the heater 
means supplying heat, when activated, to the thermally conductive mass; and 

fluidically coupling one fluid inlet to one end of each of the plurality of 
throughbores and one fluid outlet to each of the other ends of the througbbores to 
define at least one parallel flow path between the inlets and the outlets through the 
plurality of throughbores wherein fluid in the through bores absorbs heat from the 
thermally conductive mass. 

39. (Withdrawn) The method of claim 38 further comprising the 

step of: 

forming each of the throughbores in a helical path between opposed 

ends. 

40. (Withdrawn) The method of claim 32 further comprising the 

step of: 

forming the thermally conductive mass of a plurality of lamina, each 
lamina carrying an aperture defining a portion of the througbbores, and another 
aperture defining a portion of a bore for receiving the heater means. 

41. (New) Hie heater apparatus of claim 1 wherein: 

the thermally conductive mass is one of a thermally conductive mass 
cast material cast in a semi-solid state, formed from a molded ceramic, and formed of 
an extruded material. 
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42, (New) The vehicle window wash apparatus of claim 27 



the thermally conductive mass is one of a thermally conductive mass 



cast material cast in a semi-solid state, formed from a molded ceramic, and formed of 
an extruded material. 



43 . (New) The heater apparatus of claim 27 wherein: 

the thermally conductive mass is cast from a material in a semi-solid 



44. (New) The heater apparatus of claim 27 wherein: 
the thermally conductive mass is formed of molded ceramic. 

45. (New) The heater apparatus of claim 27 wherein: 

the thermally conductive mass is formed of an extruded material, 

46. (New) The heater apparatus of claim 27 wherein: 

the extruded thermally conductive mass is formed of one of a ceramic 



47. (New) The vehicle window wash apparatus of claim 1 wherein: 
the extruded thermally conductive mass is formed of one of a ceramic 
material and pohruded caibon. 



wherein: 



state. 



material and poltruded carboa 
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